Transport of methotrexate in basolateral membrane vesicles from rat liver.
Transport of the antifolate cancer drug methotrexate was studied in vesicles isolated from the basolateral membrane of rat liver. Transport of methotrexate by basolateral membrane vesicles (BLMVs) was mostly via uptake into an osmotically active intravesicular space, with some binding (approximately 9%), as shown by initial uptake studies and by varying medium osmolarity with increasing concentrations of sucrose. Methotrexate transport was linear for the first 20 s of incubation. Transport was not affected by imposition of a Na+ gradient across the vesicular membrane. Transport of methotrexate displayed a broad pH optimum: at an intravesicular pH of 7.5, the initial rate of uptake was not significantly different at extravesicular pH values ranging from 5.5 to 7.5, but uptake was less at extravesicular pH of 5.0 or 8.0. Methotrexate transport was saturable: Km = 0.15 +/- 0.05 microM and Vmax = 11.4 +/- 1.1 pmol 10 s-1 mg-1 protein. Methotrexate uptake into BLMVs was not inhibited by 5-methyltetrahydrofolate nor by 5-formyltetrahydrofolate but was weakly inhibited by folic acid in a concentration-dependent manner. Uptake was also inhibited by anion-exchange inhibitor 4,4'-diisothio-cyanostilbene-2,2'-disulfonic acid (DIDS), and by the structurally unrelated anions ATP, ADP, Cl-, SO4(2-), and oxalate2-. Adenosine (no negative charge) had no effect on transport. When vesicles were preloaded with anions (ADP, SO4(2-), oxalate2-) such that an anion gradient existed from the intra- to the extravesicular compartment, and methotrexate uptake was measured, no stimulation of uptake was seen. Methotrexate uptake into rat liver BLMVs was electrogenic as shown by stimulation of the initial rate of uptake by a valinomycin-imposed K+ diffusion potential across the vesicular membrane. These results suggest that methotrexate is transported into the hepatocyte across the basolateral membrane by an electrogenic, multispecific anion carrier system.